
E N G I N E E R I N G  L A B O R A T O R I E S  8 SERVIC€S 
r E C N N l C A l  M E M O R A N D U M  

BRAT1 OM 

S I ~ ~ J S O ! ~ ~  sweeps, random vibrat ion,  and shock tests were conducted at low -I- 
atures’ for quellflcatlon testing of B partial s w t l o n  of the ! I  
down system. The teait specfwn fncludsd the fo l  lowlng test 

shutoff valve (TPI F-lb), W2 chi I ldown f l  
t assembly (WI F a ) *  Teotlng of TPI W-1436 i s  covered I n  ?his 

andum; testl ng of VI F I 4  end F8 i pi covered I n separate tgckn i CB I 

The, 9srssts were conducted by Unilod Aorotesf Labw&wfe Corporation, 89 the r 
SesQ fec I 6 I ty ,  Jack R@bb I t TreI I $ Bmucnon$# C July 2 through Ju 
23, 0 5 5 .  

(THRU] 

(CODE) - 
- A.- . 

(CATEGORY) 



WN FLOWMETER . 1A89104-503. 

MEMORANDUM DSVbB-PL-R5180 
DSVbB-ENV-R5180-1 

NONE 
f CREFICE: TECHfIICAL 

' Z U R E  ArlD REJECTION REPORT (FARR) TAG I rk',MBE.R(S) AND DISPOSITION 

PUIP CONTlNUdYlON Ollfr T A 9  H C C B I J I R V I  -- 
[$@IlJEERl N 0 RESOLUTIONS 

co~ci.usi or4 s 
. '  

J* That nominal out-of-tolerance pfessure drop meaaurements during LH2 
calibration, w e  acceptable in view of the $otal drop and pump-t.0- . pump variations in the pressure developed. 

e That variertions in flow measurements between facility flowmeter I 

and W9 obtafned'dwing vibration and shock tests, are not sufficient 
cause for failure, retest, or redesign in view of service conditions. 

.. 

. 

-. (USE CONTINUATION SHEET A S  N C C t S ¶ A R Y I  ---- -- 
w 9 ~ ~ ~ ' ~ ~ . r ~  1 OF 
W @ & ~ ~ l C A l  ION 

!%rod on the resulicl of desi& qualification tests preeented in the attached 
"cpsrt, it is the conclusion of the Douglas Aircraft Company, Inc., that the 
above item is qualified for use on Saturn S-IVB, I 

PROJECT OFFICE c . ,  ' -. 'r+'"--' , ,I 
TEST BRANCH 

-_ 

---- ..--.--.- 

DESIGN TECHNOLOGY 
C W E F  ENGINEER 



The t o s l  equip d i s  d e s c r i b e d  on  pages A b 6  through A 5 1  

n s  err8 shown on page A 
xc I trst i on except 6CCB I 

radial d l r i x t  
$ion dur ing  tan i a l  axes excIQa9ion. 

ing was performed a)  United AerotesO Labocetwles, B f 
procedures described on She following pages: 

Data recorded  during r e  reduced by t h  Analytical $ 
group Awl, st Oougla ompeny, Santa Ics, Callforn 

T b ~ t  results are presented as follows: 

I Attachment A conts I ns Un I ttad Aerotsst Laboratories TesS Report No. 40965-T-1 
d a h d  August 1965, and includes the fol  lowlng: 

l2QHaxI2 
Fron-k Matter and Adminlstretivs Dst 

nts, and GAnerBl Test ~tse 
A I  through A 5  
~6 Phrough A8 
A9 through A12 

A 2 0  through A22 

A23 Shrough A30 

A 1 3  Ohrough A49 

I .  . 



Shock Pulses 

Propr 1 d e w y  Mot 

dbsb Ohrough A45 
A 6  through 451 
A52 Phrough A53 

Ins the vibration tos f  B 
AGCI, and includes tb following: 

E21!z&QN0. 
Sinusoidal Thrust 81 through 822 
Sinusoidal Tangential 023 through ~ 4 2  
Slnusoldal Radldl B43 Ohrough B G ~  

Random Thrust 866 through 875 
Random TcPngcPnflal E@ thrwgh E385 
Random Radial 086 through 895 

Slnusofdal data cansi 
smp 1 I t icat ion factor 
spectral denslty verous frequency. 

of p lots  of acceleration VBTBUIB frequency and plots of 
sus frequency; randam data consists of p l o t s  of p 

A 

ORIGI NATO 

A 

AcoUb4(lcs ani Dynamics 
Environmental Laboratorlers 

Pagels A I  through A53 

B 81 through 895 
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(Note; Where the  applied vibration intensity varied frvrh the informacloti  

preser i t ed  above, i t  i s  d i e c u s s e d  i n  detail i n  Saction 3.2 .3  of  t h i a  

llpon completion of the Sinusoidal Vibrat ion  Sweep Test, Random 

Vibration waa a p p l i e d  to t h e  specimen for a period of 12 m i n u t e 8  

alung each of t h e  three r e s p e c t i v e  axes as fltustrsted in Figure 

No. 3, During the Undom VLbretfoti, the  applied vibration in tens i ty  

was controlled a t  the followfng ; : m L t s *  

c Frequency 
Bandwide h 

(cps) A p p l i e d ,  Spectral' Density 

20 t o  85 0 , 0 6 5 g 2 / c p ~  

85 t u  280 
I n c r e a  ing  d t  i 2  d b l o c t a v e  from 

0.8g2/cps a t  280 cps 

0.U65g 1 / C p S  a t  8 s  C P S  tO 

0,8g 5 /cps blr 1000 cps t o  2000 cpbl 

I 
280 t o  1000 , 0 .8&cps  

Decr a e i n g  B t  1 2  d b / o c t a v e  from 1000 t o  2000 

Fci  ?sued nnd correc ted  
(Occ3ber I b ,  1965) 

- hb- 
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Test Report No. 10QhS-T-a 
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S E R I A L  NO 10304t  5 

OOUCLAS A I R C R A F T  COUPANY 9 1NC. 
PAbP H o e  

REPORT 00. n 0 . '  

I '  

SI NUS0 I DAb FREQUENCY SWEEP 
1 f ?  I '  

C O F l F I G U R A l t O H  --- 
W T E . . .  SEE PACE 

F O R  P l C K  UP LOEATION 

LECENO.. . 
UPSkEtP - 

D M S M E P  -*----  

TEST DATE ............. o8 /0s /63  
A X I S  OF E X C I T A T I W . . . .  THRUS? 
P I C K  UP NUMDER ( I ) . . .  ACC5Lf$a . 
P I C K  UP KESPONSE.. . . . . .  
INPUT ACCEL.PER P A G E . .  a, I 

FREBUEN I 



DOUCLAJ AIRCRAFT COMPANY , I N C .  

SINUSOIDAL FREQUENCY SWEEP 

C t C E N O . .  . 
UPSVEEP - 

OOWNSUEtP ------ 

TEST CON01 T f W S . .  .. 
TEST D A T E . . . . . . . . . . . . .  0 8 / 0 3 / $ 5  
A X I S  CF E X C I T A T I O N . . . .  THAUSY 
P I C K  UP NUHBfR ( ' 1 I  1 )  ACCEL.1 
P 1 C K  UP RESPONSE.. .... 
I N P U T  ACCEL.PER PACE..  ; 

FREQUENCY d 



OOUGLAS AIRCRAFT CWPANY 9 INC.  
1 8  1 SERIAL NO 3 U J O 4 t  PACL 

SINUSOIDAL FREQUENCY SWEEP 

9 
l,H? dl;: LLLIO'h4'Pi 1' it( '  I .L,?LX 

CONFIGURATION - - -  
M T E . . .  SEE PAGe - - F04  P I C K  UP LOCATION TEST DATE. . .  ...... .... Oe/O5/6S 

TEST CON01 T I O N S . .  . . r: # !  ; 

A X I S  OF F X C I T A T I O E I . . . .  THCU3f 

LECtPm.. . P I C K  UP NUMBER ( 2 )  .. ACCEL.2 

O r n S M E P  - - - - - -  INPUT ACCEL.PER PAGE.. :.. 
lOPO.0 

UPSWEEP - P I C K  UP FESPONSE.. . . . .  _A 

10.0 

1 .O 

0 . 8  

I 



DOUGL&S & t R C A L ; T  COMPAMI  IHC,  

SINUSOIDAL FREQUENCY SWEEP 

S t R I A L  NO 3 0 3 0 8 1  C A G E  

CONFltURATlON --- 
W T E . . .  SEE PAGE __ 

FOR PIC& UP LOCA?lON 

C E C E N O ,  * 
UPSWEP - 

OOWNSUeEP ------ 

FREQUEN 1 



S E R I A L  NO X O f 0 4 t  PAtL 

P I C E  tm. 

0 3  L 
pi :If OOUGL43 A I R C R A ? ?  COMPANY INC.  

s I NUSO I DAL FREQUENC~Y SWEEP REIDOR 7 W,” *- * ’ !  

‘ :’ , COW I t U R A T l O N  - - -  
W T E . . ,  SEE PIGE ___ 
- FOR P I C K  UP C O C A I I O N  

C E G t N D . .  . 
W S M L P  - 

O O W N S W L P  ------ 
1000.0 

TEST CONDITIONS.. .. 
TEST D A T E . . .  .......... O P / O S / & S  
A X I S  OT E X C I T A T I W . . . .  THRUST 
P I C K  UP NUMOER ( I ) . . .  ACCEL.4 
P I C K  UP RESPONSE.. . . . .  . 
INPUT ACCELaPER PAGE.. I 

10. ;00. 

FREQUEN 3 
1000. 



S t R f A l  NO 50304P P A C 0  
DOUGLAS AIRCRAFT COMPANY IHC. 

SINUSOIDAL FREQUENCY SWEEP . 

~ O N F I C U R A T I O N  - - -  
Palt... S t f  PAGE - 

FOR P I C &  Up LOCATION 

LEGEND.. .' 
U P S W t P  - 

3 W S W C E P  ------ 

' 3  
i,II 

10. 100. 1000. 

FREQUENCY CCP 



DOUGLAS A I R C R A F T  COMPANY I I N C .  

SINUSOIDAL FREQUENCY SWEEP 

LECEW..  . 
W S M E P  - 

OOVNSMEP ------ 
IOQQ.0 

100.0 

n 
3 
.A 

z 
3 

.( 
35 
rl 
J 
rl 
3 
3 

-4 

a 

110.0 

1 .o 

0.1 

S E R I A L  NO 3 0 3 0 4 9  PACE 

PACE No. 87 
R t P O R Y  W .  i j n  

I I I I I I l l  
10. 

T E S Y  C o N 0 f 1 1 ~ S . .  .. 
TEST D A T E . . . .  ......... n8/05/65 
A X I S  C s  E X C I T A T I W . . . .  T H R U S T  
P I C K  UP NU)*BER I 5 ) . . .  A C C g C . 3  
PICK UP RESPONSE. . . . . .  . 
INPUT A C C E L - P E R  P A G E . .  ~ 

1000. 



D O U G L A S  A I R C R A F T  COMPANY a I N C .  

SINUSOIDAL FREQUENCY SWEEP 

C O N F S G U R A T I O H  --- 
NOTE. . .  SEE PIG€ - 

FOR P l C X  UP LOCAT1W 

LfGENO.  + 
UPSVEEP - 

DOWNSbEEP ------ 

" I 1. i , l i , )  C : l i l  i,l,di t f t ,  Yi,! # :C 
L_ 

TEST CON01 T1OH.s.. .. 
TEST O A T € .  ............ 
A X l S  W E X C I T A T I O N . . . .  
P l C X  U P  NUVDER f S /  I )  
P I C K  U P  R E S P O N S E . . . . . .  
1 N P U T  ACCEL.PER PAGE. .  

r FREQLJEN 



OOUGLAS AIRCRAFT COMPANY INC. 

SINUSOIDAL FREQUENCY SWEEP 

CONT 1 C U A l T l W  - - -  
F n r t . .  e 5CE PACE - 
- FOR P I C K  UP LOCATlOH 

LEGEM.. . 
V P S b K t P  - 

n 
3 

2 

z 
3 

< x 
lJ 
J 
lJ 
3 
3 < 

-4 

FREQUENCY CC 

DCWNSMEP - - - - - -  INPUT ACCEL,PER PACE..  . 

1000. 



DOUGLAS A I R C R A F T  COMPANY 0 INC.  

SINUSOIDAL FREQUENCY SWEEP 

36 t S E R I A C  NO 3 0 3 0 4 1  PAbC 

FREQUEN Y CCPSI 



c 

OOUGCAS A I R C R A F T  COMPANY e I N C .  

SINUSOIDAL FREQUENCY SWEEP 
.fy k i  

4 1  L S E R I A L  NO 5 0 5 0 4 ?  P A C t  

* . . ,  iA;) (;I!: 3,ih 1 ' 8 i - i  i' I , &  i .  . A I '. 
c O N t l C U R A t l O N  - - -  , '  , 

-WTf ... 5CC PAGE __ T E S T  CONDlTlONS. a. s 

FOR P I C K  UP L O C A T l W  TEST O L T E . . . . . . . . . . . . ,  O O / O S / B S  
A Y r S  CC E X C I T A T I O N . . . .  THRUST 

LEGEND . P I C K  UP NUMBER t ? I . . .  hCCEt.7 
UP6W.IEtP - P I C K  UP R E S P O N S E . . . . . .  . ' 

[ )OUrrSMtP ------ I N P U T  ACCEL.PER PAGE..  

1900.6 

1 



DOUGLAS AIRCRAFT COMPANY , I N C .  

SINUSOIDAL FREQUENCY SWEEP 

S E R I A L  NO 30101t  PAGE 4 L  

a * ?  
a / a  PAGE NO. 

REPORT W .  

. ,  LII ,, C l l i  1. Lijr l V d i ,  i+ ' iJf  ~~t~ ,i,. t ,i 
'\ . b 

CONF I C U R A T I O H  - - -  
M T C . . .  SEE PAGE - TEST CONOITIoNS. e e e 

'F04 P I C K  UP L W A T l O N  TEST G A T E . .  ........... 0 8 / 0 5 / 6 3  
A X I S  OF E X C I T A T I O N . . . .  THfiUST 

C E 6 E W . .  . P1CK UP NUMBER ( I /  1)  ACCEC.7 

CIXJIJ5bEEP ------ INPUT ACCEL.PER PAGE.. 
UP5bEEC - PICK UP RESPWONE.. .... ~ 

10. 



DOUGLAS A I R C R A F T  COMPANY INC. 

C O ~ I F I C U R A T I O N  - - -  
NoTf... SEE PAGE - 
._ FOR P I C K  UP C O C A T I W  

C T G E N O . .  . 
WSWEEP - 

DOWNSMEP ------ 

T E S Y  C O ) 4 D I l l O N 9 . .  . . 
TEST O A T € - .  . .. . .. . .... O A / O 5 / 6 5  
A X I S  OF E X C I I A T I O F I . . . .  TMRU3T 
P I C K  UP NUHDER e ) . . .  A C C E L . 8  
P I C K  UP R E S P O N S E . . . , . .  
INPUT A C C E L - P E R  P A G E . .  5 

FREQUENCY C 1 



DOUGLAS A I I ? C R A F T  COMPItiY , I N C .  

PAGE NO. SINUSOIDAL FREQUENCY WEEP R t P O R l  No. 

I d i f  a, < : I ; ;  i , ,  *W,;l, 
4 

CONFISURLTIOH --- 
W T C .  .. SEE PAGE - T E S T  C o p l O l T I o N S . .  .. 

FOR PlCK UP L O C A T l o N  TEST D A T E . . . . . . . . . . . . .  0 @ / 0 5 / 6 S  
A X I S  OF E X C I T A T I O N . . . .  THRUST 

L f  G t H O  * . . P I C K  UP N U M B E R  ( 81 $ 1  A C C C L : O  
U P S W E E P  - P I C K  W RESPONSE. .  .... 

DOWNSWEP ------ I N P U T  A C C E L . P E R  P A G E . .  
100.00 

101 100. rooo. 

FREQUENCY CCP 



0 0 U b L A S  A l R C R A f T  C O M P A N Y  , I N C .  

SINUSOIDAL FREQUENCY SWEEP 

COMF I b U R A T  toW - -  - 'i ',I ' 
WTt. SEE PAGE __ 

F M  P I C K  UP LOCATION 

LEGEND, * . 
UPSvCEP - 

O W S W E E P  ------ 

i,i' (;ii.Yi,i it , t i . ;  P I  I * I '  1"Ii  :t 2 
TEST CCNDITIOHS.. . . 

T E S T  DATE ......,...... 
A X I S  CC E X C I T A T I W . . . .  
P I C K  UP NUHDER ( 9 ) .  . , 
f I C K  UP k E S P 0 N S E . .  . , . . 
I!!PUT A C C E L . P E A  PAGE.,  

5 3  I 

f 

FREQUEN 



SERIAL NO 3 0 3 0 4 1  PAGE 4 1  L 
DOUGLAS AIRCRAFT COMPANY t INC. 

I 1  

CONFIGURATION --- 
W t E . .  . SEE PAGE __ 

FOR P I C K  UP LOCATIOH 

CECENO.. . 
W S M E P  - 

OC*MSufEP 0 - - - - -  

A X I S  OF EXCITATION.... ' IHRUSI 
P I C K  UP NUMOER 91  1)  LC,CFL:O 
P I C K  UP f iESPONSE. . . . . .  - ~ 

1?4PUT LCCEL .PER PAGE.. ' 

10. 

FREQUENCY (IFF'S) 



DOUGLAS A I R C R A F T  COMPANY 0 I N C .  

SINUSOIDAL FREQUENCY SWEEP 

C O N T I C U R A T I O N  - - -  ‘9 I 

NOTE. .. Sf€ PAGE - 
” FOR P I C K  UP LOCATlOH 

LtCENO . . 
WSbEEP - 

D W N S W X C  ------ 
1000.0 

100.0 

10.0 

I .a 

0 .  I 

7. 

I 

TEST CGND1 TICNS.. .. 
TEST D A T E . . . . . . . . . . . . .  O b / 0 4 / 6 5  
A X 1 5  W E X C I T A T I O N . . . .  THRU9T 
P I C K  UP NUMDER I l O ) . . .  A C C E L . 1 0  
P I C K  UP RESPONSE...... 
I N P U T  ACCEL.PER P A G t . .  

IO6 

FREQUENCY 

L 
/.iF 
1000. 

I 



DOUGLAS A I R C R A F T  COMPANY , I N C .  

SINUSOIDAL FREQUENCY SWEEP 
’ * d j .  

b.ra b i n 

I >  / , t i -  (-:!:ll,L;,, . l L .  . ? L r  I ! 1 ’1 .t 
t. 

cONFIGI.IRATIOW - - -  
W T t . . .  SEE PAGE - TEST COElOt T f O N S . .  . . 

FOR P I C K  UP COCATIOH TEST O A T E . .  . .. . . . . . . . . ne/o5/65 

LECEtXJ.. . P I C K  UP NUMBER (101 1)  ACCEL.xD 
A X I S  ‘3 E X C I T A T I O N . . . .  THFUST 

UPSVEEP - P I C K  UP R E S P O N S E . . . . . .  l_i_ 

O M S W T E P  ------ INPUT ACCCL-PER PAGE, s I 

I 0 0  .00 

I 

0.01 
1 0 6  100. 1000. 

FREQUENCY CCPS) 



'SCR1AL NO S f r S O l ?  PACE 65 1 o q  DOUGLAS A t R C R A F T  COMPANY , INC.  

PAC6: W e  - SINUSOIDAL FREQUENCY SWEEP w p w i  NO. 

i t t tm. .  
UPSWEEP - 

O O \ a S M E P  - - - - - -  
1000.0 

100.0 

0 

10.0 

1 .o 

0.1 

T E S T  CONDITIONS.. . . 
TEST DATE -. * .  . * 0 8 / 0 5 / 6 5  
A X I S  CrF EXCITATION. . . .  THRUST 
PICK UP r w a E R  ( i t ) .  . A C C E L . ~ ~  
P I C K  UP f iESPONSE. . . . . .  . 
INPUT ACCEL-FER P A G E . .  _- 



OOUCLAS l i l R C A A F T  COMPANY , INC.  

SINUSOICIAL FREQUENCY SMEEP 

7 -  , *  I .  

1,lI , !<.I I , , , -  ’ . I !  : ‘ I  ‘ I ‘  1‘ 
d .  

COFIFIGURA~IOH - - -  
W T E . . .  SEE PAGE - T E S T  CON0 

FOR P I C K  UP C O C A T I C 4  

CECCND.. . 
UPSWEEP - 

DO\JNSWEEC - - - - - -  

S E R I A L  NO 3 0 3 0 4 1  PACE 66 L 
f l 2 . g  

P A G C  Hb. I 

REPORT W. ‘ ,: * 1 

T l O N S . .  . . 
TEST D A T E . . . . . .  ....... O B / n 5 / 6 5  
A X I S  CS E X C I T A T I O N . . . .  THRUST 
P I C K  UP N U ” S f f 3  f l l /  1 )  A C C E L + . l l  
P I C K  UP pf  ’ . Y S E . . . , . .  . :. . 
I N P U T  A C C t  P A C E . .  

FREQUENCY CCPSI 



S E R I A L  NO 5 0 5 0 1 9  PACE 1 1  L 
e a  1- OOUCLAS AIRCRAFT COHPANY s I N C .  

PACE No. 
REPORT H o e  , - . 

CONFIGURATION - - -  
W T E . . .  SEE PAGE - 

FOR P I C K  UP LOCATION 

LEGEHO..  
UPSWEEP - 

DOVNSuttP ------ 

LH, G l i L L L L  ,;I; .', t ? ' , '  . I .  9 I ,. 'i 

TEST CONDITlOr(9.. .. 
T E S T  O A T E . .  ........... 0 8 / 0 5 / 6 3  
A X I S  Of EXCITATlO '4 . . . ,  THRUST 
P I C K  UP N W l D f R  (12)  ... AC!CL.lP 
P I C K  UP R E S P W S E . . . . . .  
INPUT ACCEL .PE R P A G E . .  

FREQUENCY CCPSI 



(IOUGLAS A f R C R A f r  COMPANY 9 I N C .  

SINUSOIDAL FREQUENCY SWEEP 

A X I S  OF E X C I T A T I  THRUST 
P I C K  UP NUMBER ( 1 2 1  11 ACCEQIg , 
P I C K  UP kEfPONSE ...... & 
INPUT A C C E L . P E R  P A G E . .  

FREQUENCY CCPSI 



OOUCLAS A I R C R A F T  COMPANY 8 I N C .  
S E R l A L  110 3029ZI PACL J- 

$ 2 .  C O h F I C U R A l I O N  - - -  
W T E . . .  S E t  P A C C  - 

FOR P I C K  W L O C A T l O N  

LEGENO... 
UPSME? - 

D W 4 S M E C  ------ 

TEST COElOl TlONS. .  .. 
T E S T  D A T E . . . . . . . . . . . . .  Oe/’l /b¶ 
A X I S  E X C I T A T I O N . . . .  TAHGENTIAL 
P I C K  UP NUMBER ( i t . . .  A C C E L . l  
P I C K  UP RESPONSE. . . . . .  l h  
INPUT A C C E L .  PER PACE.. ‘’ 

10. 100. 1000. 

FREQUENCY (CPSI 



1 
f'--. 

, FREQUE 
P 



n 
3 

11 L S C R I A L  NO 3 0 2 1 2 8  PACK 

0.2 P OOUCLAS AIRCRAFT CWPANV I N C .  
I 

PAGC No. ~ SINUSOIDAL FREQUENCY SWEEP RCPORI NO. r, ' I a R i 

C O N F l t U A A T l O H  --- ' 5  >? ? 
N o t € . . .  S t C  PAGE I_ 

FOR P I C R  UP L C X A f l O I d  

LEGEND. 
W S M : E B  - 

OOWNSUEEP ------ 

1€9f CONOITICNS. a 9 a 

TEST DATE. .  . . . . . . . . . , . 0 8 / 3 / 8 1 )  
AXIS OF E X C I T A T I O N . . . .  YANGENTIAL 
P I C K  UP NUMeER ( 21. . .  ACCEL.2 
PICK UP R f S P O N S E . . . . . .  tr , 
INPUT ACCEL.PER PAGE.. 2 *'.- . .  

FREQUENCY CCPS 



OOUSLAS AIRCRAFT COMPANY I INC.  

PAGe No. SINUSOIDAL FREQUENCY SWEEP REPORT NO. a 

C G h  IcuRnTlCr  - . -  
N O T E . . .  SEE PAGE - 

COR PICK UP LOCATIW 

LECENO.. . 
U P S M E Q  - 

DOWNSMEP ------ 

TEST C O N O I T I W S . . . .  
TEST OATE..  . . . . . . . . . . 
A X I S  gC E X C I T A T l O N . . . .  
P I C K  UP NUHOER ( 2 /  1 )  
PICK UP RESPONSE.. . . . 
INPUT ACCEL.PER PAGE..  

L 

FREQUENCY CCP 



n 

- *  r 1  i8 t i ->  < I ; . L . , ~ , ~ A , . . ~ ~  r . . L o h i $ . (  
L 

CONFIGURATION - - -  ’ ’ 
MOTE.. .  9EE PAGE __ TEST C W D l  T IONS. .  .. . FOR PICK UP L O C A T ~ O H  TEST D A T E . . . . . . . . . . . . .  0 8 / 9 / 6 3  

LEGENO.. . P I C K  UP NUMBER I 3 ) . . .  WCEL.P 

DOVNSVEP - - - - - -  INPUT ACCEL.PER PAGE.. *‘ 

A X I S  CF E X C I T A T t O N . . . .  TANC(IN1IAL 

UPSVEEP - PICK UP a E s P w s c . . . . . .  . 

FREQUENCY CCPSI 



SERIAL NO f O t T 2 O  PAbE 183 L 

SINUSOIOAL FREQUENCY SWEEP REPORT WQ. - 1  

I E28 D O U G L A S  A I R C R A F T  COMPANY 9 I N C .  

PAGE W. ~ , 

FREQUENCY CCPSI 



t 
i < ~ . ‘ i F I C U R A T I O N  - - -  

W T t . . .  SFC PICE __ 
FOR P l C R  UP LOCATfON 

LECtND.. 
W S W C P  - 

DGUNSWJEP ------ 

TEST C O N D I T I O N P . . . .  
TEST D A T E . . . . . . . . . . . . .  o a t s / 6 3  
A X I S  W EYCllATlON.... 1 A N C E N l I A L  
P I C K  UP NUMBER ( 4 ) . . .  ACCEC.3 
P l C A  UP KESPONSE.. . . . . 7- * I  + i  

I N P U T  A C C E L - P E R  PAGE.. . 

S E R I A L  MO 3 0 2 ? Y B  P A G E  t3’- 
DOUbI.19 A l R C f f A F T  CCNPANY , INC. 

PAGE No. -. 
R t P O f f T  NO.!: I 

FREQUENCY CCPSI 



100,oo .- I -. - .  

FREQUENCY CCPSI 



OOUGLAJ A I R C R A F ?  COMPANY . tNC. 

SINUSOIDAL FREQUENCY SWEEP 

lC3. 

FREQUENCY UPS1 
IOOO. 

c 



O f i U C L A S  A I R C R A F !  COMPANY 0 INC.  

SINUSOIDAL FREQUENCY SWEEP 

C J E A l A l  NO 3 0 2 1 2 8  PACE 3 L  

PAGE H3 .  0 3 2  
REPORT No. .- 

I O ~ .  *GURAI~OF( - - -  
NOTE.. . S€C PAGE - 

FOR PICK UP LOCATION 

LCCENO.. . 
UPSVEEP - 

O O V H S M E C  ------ 

TEST CON01 TIO(J9. .  . . 
T E S T  D A T E . . . . . . . . . , . . .  0 8 / 4 / 6 5  
A X I S  OF E X C I T A T I O N . . . .  T A N C E N T I A C  
PICK UP NUMBER ( I)/ 1)  ACCEL.6 
PICK UP R E S P O N S E . . . . . .  . - 
INPUT ACCEL.PER PACE.. I 

FREQUENCY CGPSI 



I 
S t c i l A L  NO 302121) CASE 3s 

DOUt,AS AIRCRAFT COMPANY , INC.  

PACE NO. SINUSOIDAL FREQUENCY REPORT )do. 
#')I 

d - I  

LEGENO. 
UPSWEEP 

OOVNSWEP 

P I C K  UP NUMDER f 6 ) e . S  ACWL.f' 
P I C K  UP R E S P O N S E . . . . . .  ) 
INPUT ACCEC.PER PAGE.. ~ 

10. 

FREQUENCY 
100. 

c CPS 1 

1 .  9 , 

1000. 



DOUGLAS A I R C R A F Y  COMPANY 9 fNC. 

SfNUSQIOAL FREQUENCY SWEEP 

r 
C O N ~ I G U R A T I O H  - - -  I 

m 1 E . .  , StC PACE I_. 

FOR PICK UP LOCATION 

LEGEND.. . 
W S b K t P  - 

O O V N S U E ~ P  ------ 
‘ 0 0 + 0 0  _I_ _-__ 

AEPORY m). *- 

0 .  100. 

FREQUENCY CCPS 
i Q 0 O .  

r 



DOUGLAS A I R C R A F T  COMPANY I 1NC. 

SINUSOIDAL FREQUENCY SWEEP 

CONF 1 G URA T IC#( -- - 
WTE. .  . 3EE PAGE - 

F8R P I C K  UP LOCAT8C*I 

LEGENO.. . 
UPSVEEP - 

3OVNSMEP ------ 

"i ' 3- .. I A l i , ,  ( ; i l l  l o i , i ~ s  t I ;  i' 1 . k  r i a  . i s L L  

I .  

TEST CWDt T l O N S . .  . s 
TEST D A T E . . . . . . . . . . . . .  0 8 / I / 6 5  
AX13 Of EXCITATION.... TANGENTIAL 
P I C K  UP NUMBER I ? I . . .  IKCEL.9 

INPUT ACCEL-PER PAGE.. . 
PICK UP RESPONSE.. . . . .  ' I 

1000. 10. 100. 

FREQUENCY CCPSI 



A X I S  OF E X C I T A T I O N . . . .  lhNttNTIAL 
P l C k  UP NUMBER t 7 )  I t  ACCCL,B 

INPUT ACCEC.PER PAGE.. --u ..’ 
P I C K  UP RESPITrSE.. . , . . ’ 



DOUGLAS L IRCRAFl  C C W I N Y  , ‘HC. 

SINUSOIDAL FREQUENCY SiJEEP 
, _  . .  

C O f i F I G U R A l I O F I  - - -  
NCIlE. .  . SEE PAGE - 

FOR P I C K  UP LOCATION 

LEGEilO. .. 
V P S M C P  - 

DOwNSkEEP - - - - - -  
1000 

t 00  

IC 

TEST CC:JDrTlOHS.. .. 
TEST D A T E . . . . . . . . . . . . .  08/9/63 
A X 1 9  OF E X C I T A T I O N . . . .  TANGENTIAL 
PICK UP NUMBER ( e ) . . .  q t C E c . 1 0  
P ICK UP RESPONSE. . . . . .  
INPUT ACCEL.PER PACE.. 

FREQUENCY K P S I  



OOUGLAS A f R C A A F l  COMPANY I I N C .  

SINUSOIDAL FREQUENCY SWEEP 

SERIAL NO $021181 PAGE 4 8  L 
6 3  

PA6E NO." .I 

REPORT NO. 

. .  , ,  L11. r : i i i  ,*; :lL,d:. * i o,,, . i d 1  I J  k 

CONFIGuRATlON - - -  
W l Z . .  . SEE PAGE __ VEST COF(*,tTlOPdS.. . . 

tOR P I C K  UP LOCAVIGN T E S T  O A ' Y . . . . . . . . . . . . .  0 8 / 9 / 6 9  
A X I S  OF E X C I T A T 1 0 N . . . .  T A N G E N T I A L  

LEGEND.. . P I C K  UP NUMOER t e /  1 )  + C C ~ L , J O  , 
UQSCEEEP - P I C K  UP RESPOFISE.. . . . .  ~ I 

DOCMSME? ------ INPUT ACCELSPER PAGE..  . 

0 .  100. 

FREQUENCY CCPSI 



YEST CONOttIONS.... 
TEST D A Y € . . . . * . . . . . . . .  0 0 / 5 / 6 3  
A X 1 3  OF E d C I  T A T I W . .  . . T A N G E N T I I L  

PICK UP RE9PONSE. .  . . . . 
INPUT ACCEL.PER PACE. 

P I C K  UP NUHOER ( 9 1 a . .  a c c E ~ . t ~  

FREQUENCY [CPSI  



S C 2 I A C  MO 3112TCI11 PAcC P L  
BYLt  - DOUGLAS A t R C R A F f  COMPANY e INC.  

rrce  w. ?yk-4E4u SINUSOIDAL FREQUENCY SWEEP aCBnlPt w .  ' h 

0.91 
IO. 1000. 

6 



J 
OOUGLAS A I R C R A F T  COMPANY I INC.  

S E R I A L  NO f0202F PACE 
II . I  

PACC Pto. n~-. U Y I  
RCPOWT W .  +,+d 

* I 

SINUSOIDAL FREQUENCY SWEEP 

Ll! * 
CONF t G U R A T l O N  --- 
N O T € . .  . SEE PACE c’ 

FOR P I C R  UP LOCATION 
TEST CONDtt IW3. .  . . 

TEST D A T E . . . . . . . . . . . . .  0 8 / 3 / 6 3  
A X 1 3  OF E X C I T A T l G ’ 4 . . . .  T A N G E N T I A L  
P I C K  UP N U W I E R  I l O ) . . .  A C C E L . 1 8  
P l C K  UP R E S P O N S E . . . . . .  wII 

INPUT ACCEL.PER P A G E . .  4 

FR€QUENCY CCPSI 



J 

n 

I- 
3 
0 
U 

z 
0 

I- 
< 
0 

LL 
n 
J 
a, 
g;- 

w 

H 

a 

FREQUENCY ECPSI 



J 
DOUGLAS AtkCRAFl  COMPANY , 1NC. 

ID00.0 

ib0.0 

L0.0 

0 .  I II- 10. 
100. 

FREQUENCY CCP 
1000. 



c 

J 
DOUGLAS A I R C R A F T  COC(PbN1 I N C .  

S E R I A L  NO 309.404 P A G E  
R v c  

TEST CONOlTlONS.... 
T E S T  DATE..  . . . . . . . . , . . 
A X I S  C F  E X C I T A I I C ' # 4 . . . .  R A D I A L  

F/b/89  

I 
P I C K  UP NUMCER ( t i  I )  ACCEC,  
F I C K  UP RESPCN't ...... 
INPUT ACCEL.PEfi PAGE.. . 

10. 

FREQUENCY (FP 
1000. 



J 

m - 
ij 
U 

Z 
0 

I- 

a5 
w 
J 
w u u < 

w 

a 

CONFIGURATION - - -  * , 
W T E , . .  %E PAGE __ 

F'GR P I C K  UP LOCAT1ON 

LEGEND..  . 
U P S M E P  - 

O W N S M E P  - - - - - -  
ioo0.o 

100.0 

10.0 

L .O 

0 .  I 
to. 100. 

FREQUENCY KX?Xl 

- --- 

1000 e 



3 
DOUGLAS A I R C R A F T  COHPINY v INC. 

SINUSOIOAL FREQUENCY SWEEP 

% R I A L  NO JUS409 PAGE 

cDT~F IGURITION - - -  n 2:: 
ww. . .  %E PAGE - 

F@R P I C K  UP L O C A T l W  
TEST CONDffIWS.. .. ........... 8/6 /69  

AP;C&$J,r,:,; 

TEST D A T E . .  
A X I S  OF E X C I T A T I C H . . . .  RADIAL 
P I C K  UP NUWEER ( 2/ 1 )  
P I C K  UP fiESFWSE ...... .~ 

INPUT ACCEL.FER P a t € .  . sA.L 

FREQUENCY CCPSI 



w 

0 . I  1 

10. $00. 8000. 

F u 



OOUGLAS A I R C R A F T  COMPANY 1NC. 

SINUSOIDAL FREQUENCY SWEEP 



DOUGLAS A I R C R A F T  COMPANY 8 1 N C .  

SINUSOIDAL FREQUENCY SWEEP k f , P O R l  No. & ,-* 

WNF t C U R A T l O N  - - -  
W 7 E . .  . SEE PACE __ 

F O R  P t t K  UP LOCA71ON 

LEGEND.. . 
WPSVEEP - 

DClWNPJVEEP ---I-- 

T E S T .  1CNOl T I O N S . .  . . 
TEST DATE. .  . . . . . . , . . 
A X I S  OF E X C I T A T I C N . .  
P I C K  UP NUHDER [ 4 I  
P I C K  UP GESPGNTC.... 
INPUT ACCEL.FER PAGE 

10. 100. 

FREQUENCY (CPSI 

. .- 

I-- 



DOUGLAS AIRCRAFT COMPANY o INC.  

SINUSOIDAL FREQUENCY SWEEP 

FREQUENCY 
1000. 

I- 



DOUGLAS A I R C R A F T  COMPANY q I N C .  

SINUSOIDAL FREQUENCY SWEEP 

CUNF tGURbTlON - - *  
‘+>?E.. . SEE PAGE I__ 

FOR P I C K  UP LOCATION 



OOUGLAS A I R C R A F T  COWPIMY , INC. 

SINUSOIDAL FREQUENCY SWEEP 

CUR P I C K  UP LOCATION 

& 
LEGEND..  . 

UPSWEEP - 
D m S ~ E P  - - - - - -  
i a  

1 

FREQUENCY 

e / 6 / 6 3  T E S T  O A K . .  .. ..... .... 
A X I S  OF E X C I T A T I O N . . . .  RADIAL 

P I C K  UP NUMOER 6 ) . . .  AC,FL*, 6 . 
P I C K  UP I;Ec5PCN S E . . . . . .  _ . a .  1 u 

INFUT ACCEL.PER PAGE I. 

100. 

c CPS 1 

.--I-..- I 



DOUGLAS A l R C R A F l  COMPANY t INC. 

SINUSOIDAL FREQUENCY SWEEP 

t S E R I A L  NO f F 5 4 5 3  P A G t  
[j 5 3  'e 

PACE . .  
fiLPORT NO. i '  

T E S T  C O N O 1 T Y W S . . . .  
T E S T  D A T E . .  ........... 
A X I S  OF E X C I T A T I O N . . . .  
F l C K  UP NUMGER ( 6 1  1 )  
P1CK UP RESPONSE.. .... 
INPUT ACCEL , F E R  P A G E . .  

H l 6 / 6 5  
R b O  I AC 
ACCEL.  0 
P - 

I FREQUENCY CCPS3 



DOUGLAS AIRCRAFT (OMPANY I I N C .  

SINUSOIDAL FREQUENCY SWEEP 

* , . f  KiNF I f ,URA?lCRI - - -  
N O T E . . .  W E  PAGE - 

FOR P I C K  UP LOCATION 

LEGEND.. . 
UPSWEEP - 

D O w N S ~ t C  - - - - - -  
-_I 

-- 
-e- 

-.-- 

0 .  LOO. 1000. 

r FREQUENCY CCPSI 



DOUGLAS A I R C R A F T  COWPANY 1 1NC.  

SINUSOIDAL FREQUENCY SWEEP 

............ TEST O A T € .  e/6/63 
A X I S  # E X C I T A T I O H . . . .  R A D I A L  
P l C K  UP NUMEER ! I /  1) & ~ C & L .  I 
PICK UP W S P C * ( r € . . . . . .  
INPUT ACCEL.FER PAGE. .  , 

FREQUENCY (GPSI 



OOUGLAS AIRCRAFT COMPANY v INC. 

SINUSOIDAL FREQUENCY SWEEP 

10. LOO. 

FREQUENCY C CPS 1 



DOUGLAS AIRCGbFf COHPANI 9 INC. 

SINUSOIDAL FREQUENCY SWEEP 

i,1i2 C l i l  l.,I,iir .;i. r'i,fi:ss!. LI'~,,~ 
(OFIF 1 SUR A 7  --- 
row.  ,. C E ~  PACE __ TEST CON01 T I@JS. .  .. ............ FOR P I C K  UP LOCATlcbl TEST D A T E .  P / 6 / 6 5  

A X I S  # E X C I T A T I O N . . . .  R A D I A L  
LEGEND.. P I C K  UP NUHEER t R /  1) a c c E L .  8 

VPSWEP - PICK UP REWON S E . . . . . .  jtl 
O W N  SWEP -- - - - - l N P U T  LCCEL.PER P A C E . .  2 

4 8  L 

1 

FREQUENCY CCPSb 



DOUGLAS AIRCPAFT COMPANY v INC.  

SINUSOIDAL FREQUENCY SWEEP 

QNFIcuRATIC* (  - -  
W ? E . .  , SEE PAGE - 

<'to4 P!Ck UP LOCATION 

IO. 

FREQUENCY ~ F P S I  



DOUGCAS AIfiCRAFT COMPANY 9 INC. 

SINUSOIDAL FREQUENCY SWEEP 

iS I .) 
a -  

TEST C C W I T I O N 9 . . . .  
T E S T  DATE ............. 
A X l S  GF EWC1TATIC&.. . .  
P I C K  UP NUWCEG ( 9/ 1)  

P I C K  UP WSPONSE.  ..... 
INFUT ACCEL.PER PACE..  

FREQUENCY CCPSI 



D O U G L A S  A I ~ ~ C R A F T  COMPANY t INC. 

SINUSOIDAL FREQUENCY WEEP 

FREQUENCY K P  

1 ._-__- 

I --- 

I --- 

I 

1000. 

1- 



DOUGLAS A I R C R A F T  COMP4NY 9 INC.  
I,, v f 

PACE No. SINUSOIDAL FREflUENCY SWEEP CEPORT NO. -4 

LO. 100. 1000. 

FREQUENCY CCP 

6 

r 



% R I A L  NO 3 0 3 4 0 9  BACO $ 9  L 

' ?  ' 

86 .L 
DOUGLAS A l R C R A f T  COMPANY t I N C .  

PAGE NO. --- SINUSOIDAL FREQUENCY SWEEP W P O R Y  M). h, .% e ' . &  . 

tal€... SEE PAGE - 
FOR P I C K  UP L O C A T I O N  

L E G E N D . .  I) 

WSwCEP .- 
) a # S w t t P  - - - - - -  
000.0 

YEST CONOtTI@MS. .. . 
R / 6 / 6 J  TEST D A W : .  . . - e . .  a * 

A X I S  cf E X C l T A T I C + 4 . . . .  R A D I A L  
P I C K  UP NU!"CER ( l i b . . .  A C C E L .  11 
P I C K  UP %SFON% ...... 
~ N P u T  ACCEL .PER P A C E . .  +m , 

FREQUENCY K P S I  



OOUGLAS A I G C A A F T  COMPANY 8 INC.  

SINUSOIDAL FREQUENCY SWEEP 

FREQUENCY (CPSI 
1000. 

I- 



a 
I 

DOUGLAS A I R C R A F T  COMPANY t INC.  

L’ ’3 

SINUSOIDAL FREQUENCY SWEEP 

,^ 

T E S T  CcriDI fION9. .  . . I’ 1 
K N F  IGuRITION - - -  
W T E . . .  SEE PAGE - 

FOG P I C K  UP LOC&\tlm TEST D A T E . . . .  ......... @/B/bS 
A X I S  OF E X C I T A T I O N . . . .  R & O I A l .  

F I C K  UP K E S P C h N X . . . . . .  
L E S t N O . ,  . PICK UP NUVEER - 1 2 ) . . .  ACCEL. 12  

OCUN SWZP - -- --- I N P U T  ACCEL.PER PAGE.. .+ U P S W C P  - 
iooo.cI 

-_I__ 

100. 
I 

FREQUENCY CCPSl 



r e  L S E R I A L  NO 3 P 3 4 0 3  PAGE 

PLbE No. 
B & F  DOUGLAS AIRCRAFT COMPANY 9 INC. 

SINUSOIDAL FREQUENCY SWEEP fiCPOAT No. 4 - 3  
QS@44laB 

... 

7EST CONDITIONS.. . .  
p\ 23 c0NF I t U R A t  ION --- 

E O T E . . .  S t €  PAGE - 
FOQ B I C k  UP LOCAlION TEST D A W .  .. ..... a .... 

A X l S  CF E X C I T A T I O N . . . .  
LEGENO . . P I C K  UP NUMDEH 112/  1)  

WSvtlEP - P I C K  UP R E S P C N S E . . . , . .  
D W S W E P  - - - - - -  INPUT ACCEC.PER PAGE.. 

P/6/65 
PAD 1 At. 

-- 

0.01 I I I I I I I I I  IO. I I I Ill111 loo. 1 I I I l l l l l  1000. I 
FREQUENCY [CP 
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